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By James Se&a 

SUMMARY 

An NACA submerged inlet and an NACA series I nose inlet were 
installed in bodies of 12.4 fineness ratio to determine the drag and 
pressur,recovery characteristics of each &Q-inlet configuration, The 
tests were conducted, with large--scale free-fall models released at an 
altitude of 40,000 feet, for mass-flow ratios of about 0.4 and 0.7 over 
a Mach number range of about 0.70 to 1.10. 

The results show that neither inlet had any significant effect on 
the Mach nu&er of drag divergence. The external drag of the submerged 
inlet model was indicated to be larger than that of the nose-inlet 
m de1 at a mass flow ratio of 0.7. The difference in drag between the 
two inlet models when expressed in terms of the drag coefficient for an 
assumed airplane (with a ratio of frontal fuselage area to wing area of 
0.06) would amount to about 0.0006 at subsonic speeds preceeding drag 
divergence and about 0.0012 at supersonic speeds. 

The r-recovery ratios for the submerged-inlet model were in 
general agreement with those obtatied in previous subsonic researches. 
Above a Mach number of 1, the pressure recovery decreased gradually. 

INTRODUCTION 

. 

In order to provide space in the nose of an aircraft fuselage for 
housing radar end armament, attention has been given to the location of 
afr inlets on the sides of the fuselage. A side inlet which has shown 
promise is the NACA submerged inlet which was developed in wind-tunnel 
tests reported in references 1 and 2. Additional wind-tunnel tests of 
this inlet have been carried out at subsonic speeds as reported in 
references 3 to 10. Small-scale tests of the NACA submerged inlet in 
the low transonic range (up to a Mach number of 0.94) are reported in 

. reference 11. Other tests in the transonic range have been conducted up 
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to a local Mach number of 1.14 using the tunnel bump technique (refer- 
ence 12) and in flight up to a local Mach number of 1.08 using the NACA 
wiwflow method (reference 13). The bulk of these tests were concerned 
with pressure-recovery and pressure-distribution characteristics of the 
NACA submerged inlet. Drag data on these inlets at subsonic speeds are 
limited (references 2 and 7), while at transonic speeds drag information 

. is not available. 

The purpose of the present investigation was to evaluate the drag 
and pressure recovery of a submerged-inlet and a nosein.kt model at 
relatively large Reynolds numbers to compare the drag of the two inlet 
models. The investigatfon was conducted by utilizing a freefall 
recoverable model which permits tests at relatively large scale in the 
transonic range, This technique permits the use of standard instruments 
and the recovery of the model and Instruments intact. 

The current report provides data for mass-flow ratios of about 0.4 
and 0.7 through a Mach number range of approximately 0.70 to 1.10. 

The tests were conducted in the desert regions of Edwards Air Force 
Base at Muroc, CalzLfornia. 
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SYMEOLS 

I:. 

speed of sound, feet per second 

cross-sectional area of one duct, square feet 

horizontal acceleration of model, feet per second, second 

vertical acceleration of model, feet per second, second 

specffic heat at constant pressure, Btu per pound, OF 

speciffc heat at constant volume, Btu per pound, OF 

-.. 

,--- _.. 

. . 

total drag coefficient DT _ CDT = - 
qos 

, dimensionless 

external drag coefficient C!D~ = CDT - CD1 , dimensionless 

internal drag coefficient dimensionless 

-: 

f 
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total drag, pounds 

ekterna1dra.g -1 , pounds 
( > 

internal drag, pounds 

acceleration due to gravity, 32.16 feet per second, second 

pressure altitude in a standard akaosphere, feet 

total pressure, pounds per square foot 

rem-recovery ratio, dtiensionless 

mechanical equivalent of heat, 7’78 foot--pounds per Btu 

vertical distance below release altitude, feet 

Mach number, dimens ionless 

mass flow, slugs per second 

mass-flow ratio dimensionless 

static pressure, pounds per square foot 

dynamic pressure $pF , pounds per square foot 
( > 

impact pressure (E-p), pounds per square foot 

cross-sectional area of model at maxWum diameter, square feet 

temperature, OF absolute 

time after release of model, seconds 

true airspeed (s&3), feet per second 

horizontal component of model axial velocity relative to air, 
feet per second 
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vY 

VW 

W 

tl 

R ,K,B 

vertical component of model axial velocity relative to air, 
feet per second , 

. 
horizontal component of wind velocity in a vertical plane 

tangent to the flight path (positive direction opposite to 
VX), feet per second 

-- 

weight of model, pounds 

dimensionlese 

angle between model axis and horizontal plane, degrees 

mass density of air, slugs per cubic foot 

compressibility factor . 

cons tante 

Subscripts 

i measured v-due at airspeed head or temperature probe 

0 free stream 

e station where the air discharged from the model has returned 
to free-stream static pressure 

86.5, model stations, inches 
97, 134 

a,b,c,d separate measurements made at a given model station 

1 duct entrance (station 62 for submerged inlet, station 1 for 
nose inlet) 

.- 

- 

S surface 
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TEK!HNIQ,UEp;NDMODEIS 

The present investigation was conducted by utilizing the freefall 
recoverablmodel technique. In this technique, the model is recovered 
by parachute after first being decelerated to a safe parachutelaunching 
speed by the s-tension of an umbrella-type dive brake, shown on a model 
without inlets in figure 1. The portion of the fuselage aft of the dive 
brake houses the parachute. Test-data are recorded by standard NACA 
flight instruments contained in the main portion of the fuselage. 

The model is released from a carrier afrplane at approximately 
40,000 feet. A photograph of one model upon release from the airplane 
iB shown in figure 2. The model falls freely until it attainsa Mach 
number of about 1.1 at about l8,OOO feet where the recovery process is 

initiated. The dive brake slows the model down to a speed of approxi- 
mately 250 miles per hour. At this speed, the parachute is released 
and the model is lowered to the ground at a speed of less than 50 feet 
per second which permits recovery of the model and Instruments. The 
damage to the model is negligible if the model nose boom ie successfully 
embedded in the ground as shown in figure 3. 

The model without inlets (hereinafter referred to as the basic 
model) used for the tests of this report is shown in figures 1, 2, 3, 
snd 4. The model length, exclusive of airspeed boom, was 211 inches and 
the maximum diameter was 17 inches giving a fineness ratio of 32.4. The 
weight of each mcdel was about 1100 pounds, The fins on all models were 
at 0' incidence. 

* All external screws were-flush with 4~ skin and the hangers 
attaching the model to the airplane were retracted into the model after 
its release. 

The details of the airspeed head used on all models are shown in 
figure 5. 

The installation of NACA submerged inlets, duct-, and air exits 
is shown in figures 6 and 7. The submerged inlet was made zrp of a Y" 
ramp with curved diverging walls (see reference 2). Each duct had an 
inlet area of 13.62 square inches and an aspect ratio of 4. The neces- 
sity of discharging the air forward of the dive-brake region resulted 
in the outlet design shown. 

The NACA series I noseinlet model is shown in figures 8 snd 9. 
The area of the annular inlet of this model was the same as that of the 
two submerged air entrances. The inlet was, in the notation of refer- 
ence 14, 89 NACA series I-35.8-600 nose inlet with a l.!54nckdiameter 



4 NACA RM A5lB14 

nose boom (on which the airspeed head, fig. 5, was mounted) extending 
through the center of the inlet. The model aft of station 102 was 
identical with the submerged-inlet model. 

In order to make the nose-inlet model comparable to the submerged- 
inlet model on a drag basis, an attempt was mcade to provide the same 
amount of usable volume in both models. Since the nose-inlet model was 
the same length 8s the submerged-inlet model, it had a greater volume 
and surface area than the submerged-inlet model. The noswinlet model, 
however, was considered suitable for comparison on a drag basis with the 
Submerged-inlet model because the additional volume is almost entirely 
consumed by the additional ducting required for the nose inlet. 

INSTRUMENTATION 
-- 

The locations of the pressure tube8 in the submerged-inlet model 
are shown in figure 6. Aft of the inlet, the pressure tube8 provided 
in the nose-inlet model (fig. 8) were identical with those in the 
submerged-inlet model. Pressure rakes were installed in both ducts for 
flow symmetry; however, only those in the left duct were used in the 
current tests. A rake consisting of four total-pressure tubes was 
installed in the &.I&~ iit statfon 86.5 for the determination of 
pressure recovery and tiss-flow ratio. A sonic throat was located in -- 
the ducting at station 97 .for control and measurement of the flow rate 
through the ducting. Each inlet model was tested at mass-flow ratios 
of apprqximately 0.4 and 0.7 by using sonic throats of about 50 and 
80 percent of-the duct-inlet area. The static pressure at the throat 
(station 97) and the pressure drop from station 86.5 to station 97 were 
measured to check the presence of sonic flow in the throat. A rake con- 
sisting of four total-pressure probes and four static-pressuYe probes 
was inserted in the ducting at station 134 for the determination of the 
internal drag, Orifices (fig. 6) were installed along the ramp center 
lines to determine the ram~pressure distribution. For one test drop 
of a nose-inlet model,.a8total-pressure rake was installed at the inlet 
as Shown in figure 8(b). The-&ata were ali recorded on standard NACA 
recording instruments, which were compensated for temperature effects 
throughout the temperature range experienced within the heated interior 
of the models. The model instruments and their functions, ranges, and 
estimated accuracies based on laboratory calibrations are listed in 
table I. 

. 

.- 
." 

The pressur,easurmg system was designed to render negligible 
any effects of lag. For the longer lines, such a6 the airspeed lines, 
the tubing was s/16-inch inside dismeter. Shorter tubes were l/&inch 
inside diameter. 

-. 
P 
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Instruments were installed in a he&ted compartment of the carrier 
airplane to record atmospheric data during the ascent of the carrier 
airplane. The instruments uBed, their purpose, and the estimated act+ 
racy of these instruments, based on laboratory calibrations, are given 
in table II. 

TESTS 

Prior to the dropping of each naodel, the atmosphere through which 
the model was to fall was surveyed. This was accomplished by the 
instruments in the carrier airplane which were operated at about l,OOC- 
foot intervals during the ascent'to kO,OOO feet. 

After attaining a release altitude of approximately kO,OoO feet, 
the airplane was oriented for the drop run. Every effort was made to 
maintain level flight during this run. The airplane instruments were 
put in operation for 8 period of at least 10 seconds prior to release. 
This action also actuated the model instruments and assured that the 
instrument motors would be up to speed at the time of release. 

After release, each model accelerated to a Mach number of about 1.1 
as the instruments continuously recorded the d8ta listed under instru- 
mentation. 

RESULTS 

The methods employed for the evaluation of the fre+Btream Mach 
number, the mass-flow ratio, and the internal drag ere described in the 
appendix. 

A typical variation of the free-stream Mach number with time after 
release and of the model Reynolds number with Mach number is presented 
in figure 10. 

The static-pressur-rror coefficients for the airspeed head, 
evaluated from equations (1) to (II) of the appendix are presented in 
figure Il. The faired curves of figure llwere employed as the values 
of the static prese'lrre errors of the airspeed head. The total pressures 
in the ducts, particularly the total-pressure measurements Rt station 
86.5 during the tests of the nose-inlet model, fluctuated with time. 
These fluctuations are believed to be the result of slight model oscil- 
lations during the free fall which caused changes in the amount of 
boundary-layer air flowing into each duct. In the case of the nose- 
inlet model tested at a maseflow ratio of about 0.7, the me8Burements 
made near the inlet at station 1 (shown in fig. 12) indicate that the 
fluctuations are traceable to the boundar~layer air flowing along the 
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nose boom. These total-pressure fluctuations were insufficient to 
affect the drag results. However, a faired average of the total- 
pressure measurements at station 86.5 was used in evaluating the pres- 
sure recovery. 

Although no measurements were made at station I. durFng the tests 
of the noseinlet model at a mass-flow ratio of about 0.4, the boundary 
layer air flowing along the boom probably sepsrated at a Mach number of 
about 1.07. Above this Mach number, the recorded accelerometer and duct 
pressure data showed large fluctuations. Consequently, the data beyond 
a Mach number of 1.07 for the test of the nose-inlet model at a mase-flow 
ratio of about 0.4 were of no value. 

The mass-flow-ratio variation with Mach number at nominal mass-flow 
ratios of 0.4 and 0.7 are presented for both inlet models in figure 13. 
Figure 14 illustrates the internal drag-coefficient variation with Mach 
number for the submerged-inlet model and the noswinlet model. These 
values were calculated only for use in determining the external drags of 
the models. 

The variation of external drag coefficients of the basic mOae1 with 
Mach number is presented in figure 15. The total and external drag 
coefficients of the submerged-inlet model and the nose-inlet model are 
shown in figures 16 and 17. The-drag data obtained at a mass flow ratio 
of 0.4 were lmown to be erroneous and are not presented. The external 
drags of the models are 8 ummarized in figure 18. 

The ran+recovery ratios at station 86.5 and at the duct entrsnces 
(evaluated from duct efficiency factors) are given in figures 19 and 20, 
respectively, for the tests of the submerged-inlet model and the nose- 
inlet model. The r-recovery ratios at the entrance of the nos+inlet 
model at a mass-flow ratio of about 0.7 xkre also estimated for several 
Mach numbers from the pressure measurements made at station 1 (fig. 12) 
and these data points are also included in figure 20(b). The pressure 
recoveries were averaged over the entrance area for the determination of 
the average pressure recovery from the limited data of figure 12. 

The pressure distribution along the ram-p of the submerged--inlet 
model at mass-flow ratios of about 0.4 and 0.7 for various Mach numbers 
are given in figure 21. The Mach number distributions along the ramp, 
based on the measured ramp pressures and fre-tream total pressure, are 
presented in figure 22. 

e 
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Based on the scatter of the emrFmenta1 data of these tests and 
data from other sfmilar free fall tests, the maximum errors involved in 
the evaluation of free-stream &ch number, ma'ss3low ratio, and external 
drag are tabulated below: 

Quantity Estimated maximum error 
MO 0.02 at a Mach nu&er of 0.75 

0.01 at Mach numbers above 0.85 

EL m, 0.01 

% 0.01 below a Mach number of 1 

0.005 above a Nach nuziber of 1 

The probable errors are less than these maximum values. 

DISCUSSIONCFRESTJLTS 

The variations of internal drag coefficient with Mach number for 
the two mass-flow ratios are shown in figure 14. The internal drag 
coefficients increased with a decrease in mass-flow ratio. This is a 
result of the increased shock losses resulting from higher supersonic 
speeds in the nozzle aft of the sonic throat. 

The external drag of the submerged inlet model is indicated to be 
greater than that of the nose inlet model throughout the test range at a 
mass flow ratio of 0.7. The difference between the external drag coef- 
ficients of the two models is negligible at a Mach number of 0.7 grad- 
ually increasing to about 0.01 at the subsonic Nach nuzdbers preceeding 
drag divergence. At supersonic speeds, this difference in external drag 
coefficient is about 0.02. For a typical operational aircraft with a 
fuselage frontal area to wing area of about 0.06, this would amount to a 
change in airplsne drag coefficient (based on wing area) of about 0.0006 
at the subsonic &xch numbers preceedfng drag divergence and about 0.0012 
at supersonic speeds. 

The results presented in figure 18 indicate that the drag of the 
nose-inlet We1 increased slightly with increasing mass-flow ratio at 
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Mach nu&ers greater than 0.8. previous results at transonic speeds for 
a nose-inlet model (reference 15) have indicated the external drag to be 
essentially constant over a mass-flow ratio range of 0.4 to 0.8. 

The outlet employed in the present tests was notbf a conventional 
design, consequently there is 1it';le significance to a comparison of 
the external drag coefficients of the inlet models with that of the basic 
model. Since the ssme air-outlet configuration was employed for both 
inlet models, a comparison of the external drag coefficients for these 
models is justified. 

Ram-Recovery Ratios 

The r-recovery ratios at station 86.5 and at the entrance are 
presented in figure 19 for the submerge&-inlet model. The rsm-recovery 
ratios, at both mass-flow ratios, increase gradually up to a free-stream 
Mach number of about i, after which there is a slight decrease up to 
the maximum test Mach numbers. 

The decreases in pressure recovery at Mach numbers above 1 are 
believed to be associated with shock losses along the inlet rsmp. These 
decreases in pressure recovery are approximately equal to the losses 
associated with a normal shock at the maximum local ramp Mach numbers 
of figure 22. If the flow along the ramp does not separate at Mach 
numbers higher than those of the present tests, the pressure recovery 
till1 probably decrease gradually, as the shock losses increase, with 
increasing Mach number. 

The rsm recoveries obtained in the present investigation (fig. 19(b)) 
are in general weement wfth those obtained in previous researches, The 
data obtained in reference 9 at a mass-flow ratio of 0.7 at about the 
same number of duct-entrance depths aft of the model nose are also shown 
In figure 19(b), and are in good agreement with the present results. 

The rmcovery ratios obtained for the n0Se-itie.u model (fi,'. 20) 
me not, part~~~~~~rly significant because they include the losses incurred 
in the boundary layer of the airspeed boom. As is well knom, the ram 
recovery for ths nose inlet, with the boom removed, would be essentially 
unity for. the test Mach number range. 
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An NACA submerged inlet and an NACA series I nose inlet were 
installed in bodies Of 12.4 fi?.En8SS ratio t0 d8t8rmin8 the drag and 
pressurerecovery characteristics of each body-inlet configuration in 
the trarlsonic range. The results show that neither inlet had any sig- 
nificant effect on the Mach nmiber of drag divergence. The eXt8ITU3l 
drag of the submerge&inlet model was indicated to be larger than that 
of the nose inlet model at a mass-flow ratio of 0.7. The difference in 
drag coefficient (based on mximumbody cross-sectional area) between 
the two inlet models was about 0.01 at the subsonic Mach mut&ers pre- 
ceeding drag divergence e,nd about 0.02 at the supersonic test Kach nm 
hers. This difference in terms of the drag coefficient for an assured 
a&plane (with a ratio of frontal fuselage area to wing area of 0.06) 
would amount to about 0.0006 at subsonic speeds pr8C8eding drag diveI- 
gence and about 0.0012 at supersonic speeds. 

The ramrecovery ratios measured for the submrged--inlet model were 
of the order of those obtained in previous investigations. The pressure 
recovery decreased slightly above a Mach nmilmr of 1. This decrease is 
attributed to increasing shock loss8s in the flow along the inlet ramp 
with increasing supersonic free-stream Mach nu&mrs. 

Ames Aeronautical Laboratory, 
Rational Advisory Committee for Aeronautics, 

Moffett Field, Calif. 
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APFENDM 

Method of Analysis of Data L 

The quantities desired include mass-flow ratio and internal drag as 
functions of free-stream Mach number. -: 

The airspeedaead static pressure which is recorded in the model is 
in error due to the proximity of the static-pressure holes to the air- 
speed head and the model; therefore, before proceeding to evaluate the 
Mach number, it is necessary to establish the free-stresm static pressure 
PO as a function of time after release of the model. 

Free-Stream Static Pressure 

The free-stream static pressure was correlated with time after 
release of the model by (1) determining the vertical distance L the 
model fell from the release altitude as a function of time' t by a 
step-by--step integration of the model acceleration, and (2) determining 
the fre+stream static pressure p, as a function of the vertical 
distance L, utilizing the atmospheric survey data obtained during 
ascent of the carrier airplane. 

The vertical distance that the model fell as a function of time wa8 
evaluated from a step-by-step integration of the acceleration of the 
model. The method employed is valid only at zero lift and is simila;r 
to that given in reference 16. 

Consider any time t, during the model free fall, at which the 
quantities L, Vx, Vy, cp, and D-J~W are lumwa, where 

vY tancp=- 
VX 

and DT/W (ratio of axial force to model weight) is continuously 
recorded as a function of time by the longitudinal accelerometer. 

(1) 

The problem is to determine the same qusntities at a tfme t + At 
and to repeat the process until. L is known as a function of time 
thraughout the model free fall. The vertical distance that the model 
falls in a time increment At is approximated as the product of the 
average velocity during the time increment and the time increment. 

. 

c- 
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fi= [ey)t +$+t 
where 

NY = (ay) h-&At at 
2 

13 

(2) 

(3) 

in which (a,) t++ 
is the average acceleration during the time incr+ 

ment, herein taken as the acceleration at a time t+$At. This acceler 
ation was evaluated.from the relationship 

(ad t+$ At = g [’ -(?) t++ sFn (‘)t++At ] (4) 

where the value of DC/w is the value measured by the longi- 
t++At , 

tudinal accelerometer at a t&e t+$At. The angle employed in equa- 
tion (4) is t&en as a linear extrapolation of Q in the body of the 
step-by-step solution, or 

w t+*at = 
3kP)t-wtdt 

2 

At the start of the computation (upon release from the airplane in level 
flight), (Q)Mt is not known and (Q)t is used in equation (4) for 
(Q> t+$At' 

In order to evaluate Q at the end of the time increment from 
equation (l), Vx at the end of the time incrment must be determined. 
This is accomplished by determining Vx in a manner similar to the 
evaluation of Vy. That is, 

A~~ = bX)t+LAt At +.AVw 
2 

where 

(ax) t++At = g 
t+$At I -1 

(6) 

(7) 

. 



14 NACARM A5lH14 

Thus, equation (2) can be integrated step by step to give L as a 
function of time. 

For the next step (the determination of the fYe+stream static 
pressure as a function of L), the method.employed was based on the 
fact that the difference in pressure between two geometric altitudes AL 
is a measure of the weight of fluid per unit area m. between the two 
geometric levels. Thus, 

g(pO)av aL=4, (8) 

where the subscript av refers to the average value over a vertical 
distance &I,. Introducing pressure and temperature into equation (8) 
instead of p provides the expression 

(To),, 
AL : R (Po)av &O 

(9) 

where R is the gas constant. Dividing equation (9) by the analogous 
equation for a standard atiosphere yields 

q 

AL (To)av -= 
Ah (To)~~? 

standard atmosphere a 

- 
(10) 

where Ah is the pressure altitude increment in a standard atmosphere 
corresponding to a pressure increment 40. The temperature used in 
equation (IO) is fre+stream static temperature To which is evaluated 
from the measured temperature Ti and the effects of aerodynamic 
heating as follows: 

To 
wV02 =T'--= FL 

a3Jcp 1 + K 
+= 

(11) 

where K is a temperature recovery factor (reference 17). For the 
temperature probe employed, K was established as 0.76 in flight cali- 
brations. Using-equations (2) and (10) p. is obtained as a function ._ 
of L. Once p, is established, the free-stream Mach number, a 
function of pa/Ho, can be calculated. Also, the staticpressure error 
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pi-0 of the airspeed head can be expressed in the usual form - 
function of Mo. (9C)i as a 

Mass-Flow Ratio 

Once the Mach number was established, the mass-flow ratio was eval- 
uated from the values of the free-stream Mach nw&er and the total 
pressures determined at station 86.5 by the relationship 

which is identical to that given in reference 18 except for the quantity 
B. The quantity B is a constant established from laboratory cali.bre 
tions of the sonic throat. For the sonic throats used, a value of B 
of 0.95 was determined from laboratory tests. 

. 

Internal Drag 

The internal drag DI was evaluated as the change ti momentum of 
the internal flow from freeatream conditions to station e aft of the 
exit where the static pressure is equal to fre+stresm static pressure. 
In order to provide a consistent basis for evaluating internal drag, for 
inlets which induct boundary layer, this same procedure is employed. 
The internal drag evaluated, however, include6 the momentum losses in 
the boundary layer ahead of the duct entrance. 

For evalUation of the internal drag, it was assumed that the flow 
at the exit was symmetrical about the horizontal center line of the duct. 
The exft area was divided into eight equal sreas and the flow through 
each area was determined from the pi-tot-static measurements assigned to 
the area. The internal drag contl.lbuted by the flow throu@;h one of the 
eight areas was evaluated from the relationship 

(Dr) n = (m>n Va- (Ve) n 1 (15) 

where 

(Ve )n = (ae), (Me), ( 16) 

a 
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I 
where the subscript n refers to one of the eight portions of the 
flow. 

The quantity (Me)n was determined by assuming no losses. in total 
pressure from the exit to station e. Thus, 

r 

1 + i$h (Me)d 
3 

-- 
7'; 

The speed of sound at statfan e was evaluated (assuming the total 
temperature of the flaw constant) by the relationship 

(Te>n 1 
-1 (To)total = 1 + O=2(%Jn2 

Thus, 

beIn = a 

where R is the gas constant. 

(19) 

The internal drags were then summed over the area of one duct. The 
model internal drag was taken as double this value. 
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NACA RM A5lBl4 

. TA3m I.- MODEL INSTRUMENTS 

Item Function Range 
Estimated 
accuracy 

?ACA recording mr DT Rc 
accelerometer To measure 7 0 to 0.5 7 kO.0025 w 

NACA 
thredrror Tomeasure 
airspeed and indicated impact 0 to 21 in. Hg +0.04 In. Hg 

altitude pressure Ho-pi 
recorder 

4 cells to 
measure 

(@se .s-% 

o to -10 in. ~g &to.06 in. ~g 

4 cells to 
measure 0 to -15 bl. Hg *o.og in. Q 

(@m&b 

4 cells to 
measure +3 to -3 in. Hg *0.04 in. Q 

Manometer (PA34 -pi 
cells 

8 cells for other 
measurements 

(pressure 
distribution) 
(sonic throat - - - - - - - - 

pressures) 
(pressures at inlet 

on nose-inlet 
model) 

NACA 
Ustrwnent 

timer 

To actuate l/2 sec. or 
common l/10 sec. fl sec. in 

timing circuit timing intervals 1200 sec* 
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TABLE II.- AIRPLANE INSTRuMEmTs 

Item 
I 

Function 
I 

Range 

NACA 
three-mirror 

airspeed 
recorder 

To measure 
airplane 

impact 
pressure 

%-P-P, 

to 5.4 in. Hg 

NACA 
three-mirror To measure 

altitude 
PO 

3.5 to ll in. Hg 
recorder 

NACA 
thredrror 

altitude 
recorder 

To measure 
PO 

11 to 30 in. Hg 

NACA 
galvanometer 

and 
resistance 

bulb 
thermometer 

To measure 
indicated 

free-stream 
temperature 

-60° F to +70° F 

NACA To check 
sensitive level flight 

altitude conditions 5.2 to 6 in. Hg 
recorder prior to 

release 

NACA 
instrument 

timer 

To actuate 
common timing 

circuit 
l/2 sec. 

intervals 

Estimated 
accuracy 

fO.O1 in. Hg 

*to.013 in. Hg 

kO.029 in. Hg 

f0.7' F 

+0.008 in. ~g 

fl sec. in 
1200 tiec. 
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Figure 2.- Basic model after release fropl carrier airplane. 
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Figure 3.- Basic model after impact. 
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h&we 4.- Details of bash model 

syilm 



. 



, . 

------Y , 
J e M5 

-.- - 
stdL34 sto. 138 SW47 1 -v-.-r- -. -..- _ 

bar &ct) 
62) -I Note 

lkt?q h2 (sta.86;5) 
EntlAe tc throat 17.34 in.' (sta.90) 
!mrcata 1. 6.4 in5 y-percentthoat (sta.97) 

".l:D;fyti~;r~wgcgt tbmnt (flb.97) 
rnlclec . . . 

..-- - 
I. AN dhenshns are in inches 
2. For ordinates see ffgure 4 

ExitDhumious 7 
specmoaticQE St%. B, 

134 cm 
a, R? 

center of v-m t-394 YJ 
lIodelve~uj.~b' * 

6.5a 8.22- 
Ex-krdL l&-Cd arc.5 &minfJ rind 6,sv h2 

ly3:oo ;:g - - 
147.00 72. - - i:Z 

(a) Complcts model, 
F&tre6.- LWaf/sof sabmcrged inlet modsl ‘w 
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62.00 

:g 
1.16 
1.44 
1.72 
2.27 
2.82 

A// d.mens/ons are in inches 

-- 

-.- 

Sec. AA 
Sfu. 62 . .- 

Lip Ordinates 
Sk.. hwr b 

a&. a2 

Z:", 0 0 .22 .23 
Z:,", l 31 .30 

*37 
61 .oo :E :g 
61.38 .40 
62.00 951 1 -39 
L.E. radius = 0.17 
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. 

1 I 

2.29 

4 

P, 

sfa k.5 SM. I34 

Nole 
/. H- Toto/ pressure 
2 P-Stof/c pressure 
3, Ah dimenshs ore lahcbes 

(c)ltxatioa of presswe probes and orifkes et stations 86.5 and 134. 
FWre6.- Concluded. 





Hgure 7.- submergea-inlet model. 
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3.05 
4.06 

::g 
5.10 

;:z 
6.26 

22 
7.16 
7.9 

z-4: 
8:33 

2 A 

3.04 

$2 

2% 

-- 
-- 
-- 
-- 
m- 
-- 
-- 
_. - 

. . 

Stvtion A A 
lnstrumentotlon and duct &sihn oft of sta. 62. 
and body design oft of s tutGi9/03 ate 
identical to the submerged Met body. 

. 

B3blC 
ata. 
0 

:E?l 

:E 
1.53 
2.55 

E-i 
10.20 
14.a 
20.40 
24.48 

SpecificaticmB 
Model wei&t, 10% Ib 
center of gmvity, Eta. 9l.00 
~xteraal wetted area (excluding fins) 9,124. in.2 

(a) Complete model. 
Figure 8.- LkVaiis of NACA series I nose Inlet model. 

Mte 
A// dimensions 
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Sta. 0 

r Sta. / 

Section AA 

A/I dimensions are In inches 

(b) Pressure probes at sthth 1. 
Figure 8.- Concluded. 
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Figure 9.- Detail photograph of nose inlet. 
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Figure Il.- Variation of okspeed head static-pressure error 
with Mac/, number. 



Q 
$ 

I.0 

.8 

.6 

56 20 24 28 32 36 40 
Time after telsase, t, sbc v 

Figure 12. - ?f8SSUf8 t8CtW8fJ mUOSUf8m8ntS Ot SntfOnCS Of 0OS8 i&t, 2 = 0.7 0 
G 



I I I I I I I I I I I I 

--a 1 I I I I I I I I I I I I I I IL .No=-in’et mode’ I I 

.78 .B;t .86 .90 94 .98 Ii@ 
Free-sfrwm Mach number, A/. 

LO6 I.10 If4 

Rgute B.- kWm?kn of mwfbw tot/a ufth Mach number for submerged- and nose- 
lniet mode/s. 

I . , 



.08 

10) SubmetgsLinlef model. 

I I I I I I 

Frw-&ream Mach number, M. 
(b) Nose-inlet m&t. 

Figure /4.-Variation of jntetnai drag coefftcient wfih Mach number for submerge& 
and nose-inlet models. 



.30 

.I8 

.82 .86 30 .94 .98 l/O 
Free-stream Mach number, M, 

Figure IS- Varfat/on of draq coefficient of bask mode/ with Mach numb. 



1 , , a . 

.34 

$30 
. ‘- /- 
a.26 

/< 

Fee-stream Mach number, Mb 
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figure /8.- Variation of external drag coefflc/enis of awde/s with Ma& mimk. 
4 



.8 

(a) Measured at sfafion 86.5 m 

so.7 m 1 
of sfotion 50.751 

Free-stream Much number, AI, 
(b) Computed for entrance. 

Figure 19.- Variation of ranueco~ery ratio with Mach number for submerge&W nwtW. Ei g 
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Figure 2L- Pressure dktribut/on dong IYI/I)~ of submerged 
inlet of various Mach numbers. 
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